



10th Class 2020 


pth (Science) 


PAP 
Time: 2-10 Hours (Subjective Type) | Max. =a 
(Part-l) 


pe ee De Pk ee 
2. Write short answers to any SIX (6) questions: (12) 


(i) Define exponential equation and give an example. 
> In an equation, if variable occurs in exponent, then 
it is called exponential equation. 

For example, 5'** + 5'~*= 26. 










Ss 





(ji) Solve: (2x - 3) =: 


1 g 
[GD Given: (2x-5)°=% 
By taking under root both sides, we get 








¢ Jh3 
2x-gF=9 
1_3 . a -3 
ax - 5 AGLI SDE Neer aa 2 
a. 4. _-3 1 
2x=Eats ; x= "5 FH 
_3+1 _-3 4+ 
a: 2 
_4 _=4 
ake : oe 
2x = 2 2x =-1 
—1 
|x =1 : X =O 


The solution set will be: it 3 . 


\Ul ‘~ the alvan ati sing quadratic 5, 
) Solve the alee equation using q He form 
2—x* = 7X 
Ans) Given quadratic equation: 
2 — x2 = 7X 
By arranging the above equation as standarg for 
O=7xt+xX?-2 ™ 
=> x2 + 7x-2=0 
From above equation, 
a=1,b=7,c=~-2 
The Quadratic Formula: 
xb fb? = 4ac 


The solution set will be: 


[rst 


2 
(iv) . Evaluate: (1-o+ @2)8 
IG Given. ° (1-0 + «8 | 
The above expression can be written as: 
$9, (1+ o?- of = (-» - 0)? (1 +@2=-1) 
= (-20)® 24 
= (=2)§ w?® 
= 64 (w°)? | 
= 64 (1)2 7 Gs «3 = 1) 


= 64 
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Me P(x) =X +x? -7x+2 
And x-a=x-2 © 
So, a=2 
By synthetic division, 
; = | 








(vi) Write the quadratic equation having roots: 0, —3. 
[> Sum of the roots = S = 0 + (-3) | 
=0-3 . 
2-3 
Product of the roots = P = 0(-3) 
=Q 

The standard form of quadratic equation, having 

roots, Is: | 


| x2-Sx+P=0 
"By putting the values of S and P, we get 
x? — (-3)x +0 =0 | 
| 2 + 3x = 0 (Required Equation). 
(vii) Define proportion. — , 5 
ES A proportion is a statement, which is expressed as 
an equivalence of two ratios. If two ratios a: bandc:d 


are equal, then we can write a: b :: c: d; where quantities 
a, dare called extremes, while b,c are called means. 


(viii) we + and w = 2 when v = 3, then find w. 


: Ans¢ -Given, 


WP 2 
kK | 
| _k : 
> wey tit) 


By putting w = 2 and v= 3 in equation (i), we get 
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2= G2 
K 
2= 9° 


= k=) 


tion (i), 


W-= 2]. 

(ix) | Find.a third proportional to: 
EG Let x= third proportional 
 g2—b2: (a—b):: (@-0) -X 
Product of Extremes = Product of Means 

sat | x(a? — b?) = (a — b)(a - 5) 
. 2. (a—b)(a—-b) 
AFL ba) 
. (a=b)(a —b) 
X= (a+ b)(a—b) 
— a a 
x"atb 


a*- b?, a—b. 


oO 





pm _-,, a-b 

1s Thus, the third proportional is Fp - 

3. Write short answers to any SIX (6) questions: (12) 
(i) | Define improper fraction with an example. — : 


ED A rational fraction ae with’ D(x) # 0 is call 


improper fraction, if degree of the polynomial N 
‘greater or equal to the degree of the polynomial D(*): 
For example; , 


ed 4! 


(x) § 
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(ii) 


| 5x+4  #59A 
(SP Let K4yx+2) x-4*x+2 
Multiplying throughout by (x — 4)(x + 2), we get 


values of x 


- poth 


(iii) 


fAns/ Given, 








5X 3x2 +2 6x4 a 
X+2'xX?+7xX+12°x8 +4 


are improper fractions. 


5xt+4 
Resolve (x — 4)(x + 2) — 4)(x + 2) into partial fraction. 
_ 


(i) 


5x + 4= A(x + 2) + B(x — 4) (ii) 


Equation (ii) is an identity, which holds good for all 


eae hence for 
=4 and x=-2 


Put x - A Oi.e., x = 4 (factor corresponding to A) on 
sides of the equation (ii), we get . 
5 


4) +4 =A(4 + 2) 
20 + 4 =A (6) 
24 | 
= x 6 =a 
=> . = 
Putx +2=0 ie, x = =2 (factor corresponding to B), we get 
5(-2) +4=B(C-2 —4) 








-10 + 4= B(-6) 
= .-6B = -6 
= B=1 
‘ : . : _ 4 
Thus, required partial fractions are 4 +> 9: 
px+4 4 








ace x- A\x+2) x-4 Xx+ 5: 
If X =o, Y =Z*, then find XY. 


XAY=00 (0, 1, 2, 3, 23 
=o 
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(iv) Find a and b, if (2a +5, 3)2(7,b- A). 
By comparing the values, we get 





2at5=7 Sab ad 

%a=7-5 34+4=b [ 

2a=2 7=b 
é .oy [pe7 | 

a=5 —, = 

a= 1 


Thus, {a = 1, b = 7}. 

(v) If set M has 5 elements, then find the numbers j 

binary relations in M. 4 

Number of elements i inM=5 | 

Number of binary relations in M = Zrns 

= 225 

(vi) Define a bijective function. | 
EX A function f : A > B is called bijective function ‘f js 

one-one and onto. For example, if A = {1, 2, 3, 4} and | 

B = {2, 3, 4, 5}. 


(vii). The marks of seven students in Mathematics are as! 
follows, calculate the arithmetic mean: . 


StudentNo. [4 [273 [a[s [6 [7 
voy /_arts_[as [00] 74] 565 [9 a9] 


Se seit No. 





RSP pre rcterte meter eee. aati 
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wii) Find the modal size of shoes for the following data: 
4, 4, 5, 5, 6, 6, 6, 7,7, 5,7, 5, 8, 8, 8,6,5,6,5,7 
ANS As the number ‘5’ is repeated most of the times in 
the given data, So the modal size of shoes is 5. 

: (ix) Define median and write its formula. 
[SX Median: 

Median is the middle most observation in an 
arranged data set. It divides the data set into two equal 
















parts. X is used to represent median. We can determine 
median by using the following formulas: 





Case-1: | 
When number of observation:is odd: 
a se n+ 1 
X= size of 9 Je value. 
Case-2: | | 


When number of observations is even: 
: a or + 
X = 5 [size of G th + 0th) value]. 


TEP es 
4, Write short answers to any SIX (6) questions: (12) 
31 | 
(i) Convert | 


Se ra 
Ans4 4 = 4 Radian 


==, 1 Radian 


“47% 4 

= 135° 
(ii) Find ‘r’, when /= 52 cm, 0 = 45°. | 
As we know that,. 


radians to degrees. 


| 8 = 49x 780" 4 
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= 52x 1,273 


r= 66.20 


(iii) In a AABC, a= 17 cm, b= 15 cm and ¢ = 8 cm, find MLA 
By Pythagora’s Theorem: | | 
a* = 2 + b? 
(17)? = (8)? + (15)? 
289 = 64 + 225 
289 = 289 
(iv) Define diameter of a circle. . | 
A chord which passes through the centre of the. 
circle is called diameter of a circle. | : 
(v) Define secant of a circle. | _ 

A secant is a -straight line which cuts. the” 
circumference of a circle in two distinct points. © sf 
(vi) Define circumference of the circle. a 
EEE The length of the boundary of the circle is called th a 

_ circumference. It is calculated by2nr, ‘ 
' (vii) Define central angle of a circle. 
ZAOC is the central angle of the circle whose > 
vertex is at the centre O and its arms meet at the-end 


points of arc AC. 
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et 
(viii) Define circum circle. 


ES The circle passing through the vertices of tance 

ABC is known as circum circle. Its radius as circum radius 

and centre as circum centre. a 

(ix) The length of each side of a regular octagon is 3 cm. 
Measure its perimeter. 

EGS Length of side = 3 cm 


Number of sides of an octagon = 8 
Perimeter = Length x sides 


=X 


= 24 cm 
(Part-ll) 


NOTE: Attempt THREE (3) questions in all. But question, 
No. 9 is Compulsory. 


sie dea abated LR A 
Q.5.(a) Solve the equation: . 2x4 = 9x? — 4. (4) 
ES For Answer see Paper 2019 (Group-l), Q. 5. (a). 


(b) - Solve by using synthetic division if -1 is the root 
_of the equation 4x° — x?-11x-6=0. | aa 


ES Since —1 isthe root of the equation: 
(4x3 = x2 - 11x-6 =0- 
Then by ay division, we get 





The depressed equation is: 
-. Ay? -5x-6=0 
4y2 — 8x + 3x-6.=0 
4x(x — 2) + 3(x- 2) = 0 
(4x + 3)(x - a 0 
4x+3=0 3; x-2 
X 
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i a ee 
the roots of the given Chua, 
Pp 


OA Aap, 


isonet a ,2and «1 are 


(a, b, c, d, 6, f 7 9), then show « th 


Teen, 


OE ee & 


0.6.(a) 8 
23 
ac + co +ea sat . Z 


iD Le Cor lal hal 
C ce. 
k and q =k and 77 k 





a=bk and c=dkand e=t 
ac + ce + é€a 
L.H.S = hg df + fb 
_ (bk)(dk) + (dk) (fk) + (fh)(bk) 
bd + df + fb 
bd k2 + df k? + fb k? 
~ bd + df + fb 
_ k? (bd + df + bf) 
~ bd + df + bf 
= i) 


2/3 
ace 
R.H.S = Fed 


_ tata 
bdf 


=k? (ii) 
From (i) and (ii), we have 
L.H.S = R.H.S 


bu ac+ce+ea face? 
one bd + dF + fb bdf 


ee] 


oe 





(b) Resolve into partial fractions: (+ (x + 3) (4) 


ANS, SXt7 _AX+B. C 
(SS xt 37 41 xF3 


Multiplying ¢ throughout by (x* + 1}){x + 3), we 
SX +7 = (Ax + BY +3) * C(x? + 1) 
~ 3x +7 = Ax? + 3Ax+ Bx +38 #Cx+C 
Sx +7 = Axe + Cx? +3Ax+8x+3B+C (il) 
To find C: 
We putx+3=0 = x=-3 in equation (ij), we get 
3(-3) +7 = (AC) + BY-3 = 3) + C(C3* + 1) 
—-9+ 7 =(-3A+B)+(0)+C(S+1) | 
—2= 10C 
10C =-2 
Dividing throughout by “10°, we get 
c=! 
To find A and B: 


Equating coefficient of x* and constants on both 
_ Sides of eq (ii), we get 


“@ 





A+C=0 
n-(@)x 
1 
iat: 
And 3B +C=7 
3B+(= =7 
3B=7+5 
35+1 
3B =S 
3B = 22 


“4 


Thus, required partial fractions are 


1° tz 
5x* 5 
—_—— + 


x2 +] ¥ 


= 


On 














—xt120 1 | 
~ 5(x2 +1) 5(x + 3) 
3x—7 x +12 4 | 





Hence, Gr 1x +3) 507+ 1) 5K + 3) 
Q.7.(a) If U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}, A = {1, 3, 5, 7, 9} 
and B = {2, 3, 5, 7}, then verify (A 9 B)’ =A’ UB’. (4) | 
E> For Answer see Paper 2019 (Group-l), Q.7.(a). | 


(b) The marks of six students in Mathematics are 
given, determine variance. (4) 


[Marks | 60_| 70] 30 | 90 | 0 | #2) 


IM For Answer see Paper 2017 (Group-ll), Q.7.(b). 
Q.8.(a) Verify the identity: (4) 
cos* 6 — sin* @ = cos? 6 — sin? 4 

E> LHS =cost9 — sin? 6 

= (cos? 6)? — (sin? 6)? | 

= (cos? @ + sin?) (cos? — sin26) 

= 1 (cos? ~ sin26): . 

= COS* 6 ~ sin? 


= R.H.S : Proved. 
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————— ———___+-—— —~ 
p) About a circle of radius 3.5 cm, describe a 
regular hexagon. | 








Steps of Construction: 


1. Draw a diameter AD =7 cm. 

2. From point A draw an arc of radius AO = 3.5 cm (the 
radius of the circle), which cuts the circle at points B 
and F. : 

3 Join B with O and extend it to meet the circle at E. 

Join F with Oand extend it to meet the circle at C. 

5 Draw tangents to the circle at points A, B, C, D, E 
and F intersecting one another at points P, Q, R, S, T 
and U, respectively. | 

6. Thus PQRSTU is the circumscribed regular hexagon. 


Q.9. Prove that two chords of a circle which are 
econgruent. _ (8) 


equidistant from the centre ar 





Scanned with CamScanner 


a 


Given: 
AB and CD are two chords of a circle > With 






rome tp er 


Center 
OH 4. AB and OK 1 CD, so that mOH = moK o| 
_ To Prove: 
mAB = mCD ; 
Construction: 
Join A and C with O, so that we can form Zit AS Oy 
and OCK, H 
Proof: 
Statements Reasons | 
In <rt AS OAH © OCK, | 
hyp. OA=hyp. OC Radii of the same circle | 
mOH = mOK Given 
A QAH = A OCK H.S postulate F 
So, 3 
aa | Corresponding sides of © 
mAH = mCK () | congruent triangles 
But \ . i 
— top i, | Ll — 
mAH => MAB (ll) | OH 1 chord AB (Given) 
Similarly, : 
a a _ 
mCK = 5 i meD (ill) | OK Lt chord CD Given 
Since mAH = mCK Already proved in (i) 


ik. ue hale 


5 wie: 5 mCD Using (ii) and (ii) 
or mAB=mCD 
| OR 


Prove that any two angles in the same segment 
of a circle are equal. 


[> 
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Given: 


mZACB = mZADB are the circumangles in the same 
segment of a circle with centre O. | 
To Prove: 
mZACB = mZADB 
Construction: 
‘Join O with A and O with B. 


So that ZAOB is the central angle. 
- Proof: | 


Statements Reasons 
Standing on the same arc 
AB of a circle. : | 
ZAOB is the central-angle: whereas Construction 
ZACB and ZADB are circumangles . Given : 
ZAOB = 2mZACB (i) |By theorem | (External 
_ angle. is the sum internal 
. opposite angle). ° 
and mZAOB = 2mZADB (ii) | By theorem | ; 
= 2mZACB = 2mZADB Using (i) and (ii) 
Hence, | 
mZACB = mZADB 
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